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"Lead-frame for semiconductor devices." 
DESCRIPTION 

The present invention refers to a lead-frame for semiconductor devices, 
particularly during the encapsulation operation of said devices. 

During the molding process of a semiconductor device or an integrated 
circuit, this is welded to a metal structure or frame called "lead-frame", and has 
fine blades usually made of copper, or other conductive material for the electric 
connection. 

During a successive phase a mold, the so-called "package", is closed around 
the integrated circuit by the upper and lower surfaces of the lead- frame and said 
mold is filled, by injecting means, with some plastic or resinous material, so as 
to make the body of the integrated circuit package, after the resin has solidified. 

The mold must have "air vents", so that it can be completely filled with the 
plastic material in such a way that air bubbles are prevented from forming 
inside the plastic material which would prevent the mold from being completely 
filled. 

The air vents are designed so as to let out the air present in the mold to 
avoid residuals or flashes, nevertheless the presence of these air vents always 
causes small quantities of resinous material to seep out on the lead-frame 
external to the mold, resin which forms the so-called "flashes". 

The flashes of resinous material are very fragile, possess a weak cohesion 
with the surface of the lead- frame, and therefore can be easily removed from the 
lead-frame itself. 

The detachment of the flashes from the lead-frame causes a series of 
problems, for example, that the resin which has become detached can go onto 
the sensors of the machinery used in phases successive to the molding, causing 



undesired halting of the machinery itself with evident degradation of 
performance and production losses. 

Another very important problem occurs during the phase of separation of 
the integrated circuits from the lead-frame. In fact because of this operation the 
flashes, which fall and adhere to the terminals (the so-called leads) of the lead- 
frame, can be treated as contaminating elements and thus entail negative results 
to the electric tests and also refusal of material by the client. 

In view of the state of the technique described, the object of this invention 
is to increase the adhesion of the flash to the surface of the lead-frame and to 
diminish the amount of contaminating material on the leads. 

According to this invention, said object is reached by means of a lead- 
frame for semiconductor devices consisting of a frame and a mold, having at 
least one air vent to let out the resin during the injecting in said mold, said air 
vent being placed between the upper and lower surface of said frame, said mold 
forming a package of said integrated circuit, characterised in that said frame 
provides for a through hole, placed at the outlet of said air vent, so that when the 
resin has solidified it forms a flash which is more coherent with the surface of 
said frame. 

Thanks to this invention a lead-frame can be made which is capable of 
preventing loss in production and the formation of contaminating material on 
the leads. 

The characteristics and the advantages of this invention will result 
evident from the following detailed description of an embodiment thereof, 
illustrated as non-limiting example in the enclosed drawings, in which: 

Figure 1 shows schematically a first embodiment of this invention; 

Figure 2 shows a detail of figure 1 ; 

Figure 3 shows a section of figure 2 along the line III-III; 
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Figure 4 shows the detail of figure 2 after a molding phase; 

Figure 5 shows a second embodiment of this invention ; 

Figure, 6 shows a section of figure 5 along the line VI- VI. 

Figure 1 shows schematically a first embodiment of this invention and 
according to what is illustrated in said Figure a structure 1 called lead-frame can 
be noted which acts as metal skeleton for a plurality of semiconductor devices 
(the so-called chips or integrated circuits) 2 which result as being connected to 
the lead-frame 1 by means of a series of blades or strips of conductive material 
3 , for example copper. The array of the chips 2 and the contacts 3 makes what is 
commonly known as "package" 6. 

A. structure 4 which contacts the plurality of chips 2 can also be noted 
which has the function of injecting plastic material, for example resin, in all the 
packages 2. 

In a successive phase of the working process, more precisely during the 
molding phase, also known as "molding", in order that the mold (not shown in 
the Figure) has to be well filled by the resin injected by the injectors 4, the resin 
has to have an air vent, thus forming plastic burrs or flashes. 

The flashes that are created because of the air vents are very fragile. The 
diameter of the air vents is approximately 20 jam and they generate flashes 
approximately 20-25 jim thick, which, having a weak cohesion with the surface 
of the lead-frame 1, can be easily removed from the lead-frame 1 itself. 

The air vents are positioned in a peripheral zone 5 of the package 6, and are 
theoretically designed so that during the operation of separating said chips 2 
from the lead- frame 1, the flashes, produced by the air vents 9 and subject to 
breakage, do not cause any quality problems. 

In reality, the flashes that are formed in a zone 7, called air vent surface, as 
is shown successively in Figure 2 and Figure 4, and their successive detachment 



cause a series of problems, such as undesired halts of the machinery, used in the 
successive working phase, with production losses. 

To obviate this, as is shown in Figure 2, in said zone 7 the Applicant found 
it advantageous to make a circular recess or through hole 8 with, its centre 
placed on the axis of the air vent 9 at a distance from said air vent 9 exceeding 1 
mm, so as to increase the local adhesion of the flashes to the surface of the lead- 
frame 1 . 

In fact, a mechanical means has to be created, that is the hole or recess 8, 
for anchoring the resin to the lead- frame 1 . 

Also in said figure 2 it can be noted that in addition to hole 8 there is the air 
vent 9 from which the resin injected by injector 4 seeps, and in addition the 
blades 3 which contact the chip 2 with the lead-frame 1 can also be noted. 

Said hole or recess 8 has a section, which at the most is equal in dimension 
to that of the air vents 9. 

In Figure 3 a section of Figure 2 along the line III-III is shown and it can 
be noted that the resin 10 seeping from air vent 9 moving in the direction of the 
arrows, fills hole 8. The thickness of package 2 is approximately 0.7 mm. Once 
resin 10 is solidified it remains in greater cohesion with the surface of the lead- 
frame 1 as the appendix of resin 1 0 that has flowed into hole 8 creates a kind of 
appendix such that it increases adhesion, as shown successively in Figure 4, 
during all the successive molding operations. 

In Figure 4 the air vent surface zone 7 is shown after the operation of 
molding has been carried out and in particular the electric connection blades 3 
can be noted, flash 10 after the molding operation, that is when the residual (or 
burr) has solidified. 

Flash 10 is firmly anchored to lead-frame 1 and this first embodiment of 
this invention guarantees a significant drop in production losses and a 



disappearance of contaminating material from the leads. 

In Figure 5 a second embodiment of this invention is shown and according 
to what is illustrated in said figure it can be noted that in said zone 7 the 
Applicant found it advantageous to make an ellipsoidal recess or through hole 
1 1 with its centre positioned on the axis of air vent 9 at a distance from said air 
vent 9 exceeding approximately 1 mm, so as to increase local adhesion of the 
flash to the surface of the lead- frame 1 . 

In this embodiment, the minor axis of ellipsoidal hole 1 1 is shorter than the 
diameter of hole 8 and the major axis exceeds the diameter of hole 8, that is the 
section of hole 1 1 is smaller than that of air vent 9. 

In this way the resin flash which is created, as shown successively in Figure 
6, is thicker than that in the first embodimentbecause the resin has to flow in a 
greater quantity to completely fill said hole 11. 

In fact, as shown in Figure 6 which is the section of Figure 5 along the line 
VI -VI, when the resin seeps from air vent 9, the thickness of the resin is equal to 
or exceeds 0.25 mm. Once the resin is solidified there is an upper flash 12 and a 
lower flash 13 with a thickness which is equal to or greater than 1 mm. 

Also in this embodiment of this invention the object is to create a 
mechanical means for anchorage of the resin to the lead-frame 1, but given the 
fact that, as said hole 1 1 has larger dimensions than hole 8 and the quantity of 
flow of the resin is greater, there is also the formation of a button of resin 13, 
which can act as a real welding means with lead-frame 1 . 

The flash, consisting of an upper portion 12 and a lower portion 13, is in 
cohesion with lead-frame 1 during the successive working phases and in 
particular this embodiment can be implemented on those lines that make use of 
resin which has highly fragile, as in the case of transparent resin, which is the 
resin used in the molding of optic packages. 



A solution such as this therefore guarantees high production yields. 



CLAIMS 

1 . Lead-frame for semiconductor devices consisting of a frame and a mold, 
with at least one air vent from which the resin can seep out of during the 
injecting phase into said mold, said air vent being positioned between the upper 
and lower surface of said frame, characterised in that said frame provides a 
through hole, placed at the outlet of said air vent, so that when the resin has 
solidified it forms a flash which is in greater coherence with the surface of said 
frame. 

2. Lead-frame according to claim 1, characterised in that said through hole 
with an ellipsoidal section, having its centre positioned on the axis of said air 
vent and has the minor diameter dimension of said hole shorter than the 
diameter of said air vent. 

3. Lead-frame according to claim 1, characterised in that said through hole 
has a circular section with its centre positioned on the axis of said air vent and 
has the dimension of its diameter fundamentally equal to or shorter than that of 
said air vent. 

4. Lead-frame according to claim 2, characterised in that said air vent by 
means of said hole with ellipsoidal section gives rise to a flash of resin on the 
upper surface of said frame and to a flash of resin on the lower surface of said 
frame, with an overall thickness equal to or exceeding 1 mm. 

5. Lead-frame according to claim 2, characterised in that said hole with 
ellipsoidal section is positioned at a distance of more than 1 mm. from said air 
vent. 

6. Lead-frame according to claim 3, characterised in that said air vent by 
means of said hole of circular section gives rise to a flash only on the upper 
surface of said frame, with a thickness ranging between 20-25 jam. 

7. Lead-frame according to claim 3, characterised in that said hole of 
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circular section is positioned at a distance of more than 1 mm. from said 
vent. 
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ABSTRACT 

This invention relates to a lead-frame for semiconductor devices consisting 
5 of a mold with at least one air vent for the resin to seep out of during its 

injecting said in said mold, said air vent being positioned between the upper and 
lower surface of said frame, characterised in that said frame provides a through 
hole, positioned at the outlet of said air vent, so that when the resin has 
solidified it forms a flash which is in greater coherence with the surface of said 
10 frame. 
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DESCRIZIONE 
deirinvenzione industriale dal titolo : 
"Lead^fisme per dispositivi a semiconduttore." 
a nome: 1 . STMicroelectronicp js.rl. 

2. STMicroeJecfronics Sdn. Bhd- 

}(( }ft iff i|r j|* 

La presente invenzione si riferisce ad mi lead-frame per dtepositivi a 
sejnioonduttare, particolajmente durante l'operarione <J1 incapsulasione 4i 
detti dtepositivi. 

Iq. un propegso di stampftggiQ di to dispositivo a semiconduttore o di un 
circuito integrate questf b salc^to ad una struttura metallica o telaio cbiamato 
"lead-frame", ed ha sottili lamelle generahnente costituite da rame, o alfro 
materiale conduttivo per il collegamento eleflrico. 

In una fase suceeseiva TOP stampo, il cosiddefto "package", vieue cfciuso 
attorns ftl circuito integrato daUa superficie superiore ed inferiore del lead- 
frame e detfo stampo t riempito, framite mezzi di iniezione, con del material© 
plastico o resinoso, in modo tale da realizzare il cprpo dell'involucro del 
circuito integrato, dope che la resina si & solidificata, 

Lo stampo deve possedere degli sfoghi d'aria, i cosiddetti "air vent", 
perch6 possa essere riempito completameute con il materiale plastico, cosi che 
sia possibile preyenire U formazione di bolle d'aria all'interno del materiale 
plastico, evitando, dunque, l'incompleto riempimento dello stampo stesso. 

QU air vent gono progettati per fare fuoriuacire Varia presente nello 
stampo cosi da evitare residui o bave di trafilazione, tuttavia la presenza di 
questi air vent comporta sempre la fuoriuscita di piccole quantity di materiale 

-2- 
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resinogo std lead-frame esteyno alio stampo, resina che forma i cosiddetti 
"flash", 

I flgaji 4i materiale resinpso sono molto fragili e possiedono una debole 
coegione con la superficie del lead-frame e pertanto sono facijmente 
rimovibitf dal lead-frame ptesso, 

II diptacco dei flash dal lead-frame comporta una serie di problemi quali 
ad esempio cbe la resina staccatasi possa finire sui sensori di maccfcinari 
utilimti in fase successive alio stampaggio comportando arresti indesiderati 
dei macchinari stessi con evident* degradation! dejle prestaziopi e perdite di 
produsione, 

Un altro problema molto importante awiene durante la fase di 
separazione dei circuiti integral dal lead-frame, fcifatti a causa di questa 
operazione i flafsh cadendo ed incqUandosi ai tenninali (i cosiddetti "lead") del 
lead-frame, possono essere trattati come elementi inquinanti e 5 dunque, 
comporfa^e esiti negativi ai test elettrici ed ancfce a rifinti di material da parte 
del cliente. 

In vista dello ptato della tecnica degcritto, scopo della presente inyensripne 
h quelle di aumentare Tadesione dei flaph alia wperfioie del lead-frame e di 
diminufre la quantity di materiale inquinante sui lead- 

In accordo con la presente invenzione, taJe scopo viene raggiunto 
mediante un telaio per dispositivi a seraiconduttore comprendente uno 
stampo, ayente aJipenp uno sfogp d'aria per la fuoriuecita di resina durante 
Tiniezione 4 e Ua stessa in detto stampo, detto sfogo d'aria eesendo posto tra la 
superficie superiore ed inferior di detto telaio, detto stampo realizzando un 
involucro di detto circuito integrate, caratterizz&to dal fatto che detto telaio 
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preyede un foro passante, postQ in corrispondeuza dell'i^cita di detto sfogo 
d'aria, in modo tale clie la retina una volta golidificatepi fonni un flash pii^ 
copso con la superficie 4i defto telajo. 

Grazie alia prepense invenzione 6 possibile realizzare un lead-frame in 
grado di evitare perdite di produzjone e la presenza di materiale inquinante sui 



Le caratterieticke ed i vantaggi della presente invenzione risulteranno 
eyideuti dalla seguente descrizione dettagliata di una sua forma di 
realizzazione pratica, illustrata a titolo di esempio non limitativo negli uniti 
disegui, nei quali: 

la figura 1 mostra in maniera schematica una prima forma realizzativa 
della presente ifivemzione; 

la figura 2 nostra un detfaglio della figura 1; 

la figu*a 3 mostra una sezione della figura 2 lungo la linea m-JH; 

la figura 4 mostra il particolare di figura 2 dopo una fase di stampaggio; 

la figura S mostra una spconda forma realizzativa della presente 
invenzione; 

la figura 6 mojstra una sesione della figura 5 lungo la linea VI- VI, 
In figura I b raostrata in maniera schematica una prima forma realizzativa 
dejla prepente invenzione e secondo quanto illustrato in tale figura si nota una 
struttura i chiamata lead-frame che funge da scheletro metallico per una 
pluralita di dispogitivi a gemiconduttore (i cosiddetti chip o circuiti integrate) 2 
che risultano essete conne^i al lead-ftame 1 per mezzo di una serie di lamelle 
o strisce di materiale condutttvo 3, ad esempio rwne. L'insieme dei chip 2 e 
dei pontatti 3 reali^za quello che & comunemente noto come "package" 6. 



lead* 



-4- 



23.GJU.2003 14=22 



* 



1ITTLER & C. 022664544 



NR. 425 



P. 8/25 



pr. Ing. Enrico Mittler 



Si uota anche una strattura 4 che Contatta la plurality di chip 2 avente la 
funsione di imett&re materi^e plastico, ad esempio regina, in tutti i package 2, 



durante la fase di stampaggio, ctuam^ta anche "molding", t necessario per 
ottenere un buon riempimento dello stampo (non mostrato in figura) da parte 
della resins iniettata dagli iniettori 4, che la resina abbia uno sfogo di uscita, i 
cosiddetti "air vent", fonnando cosi delle baye di plastica o residui di 
tiafUazione o flash, 

I flash che si creanp a causa degli air vent sono molfo fragili. Gli air vent 
hanno un diainetro pari a circa 2Q\m e generano fl^sh dello spessore di circa 
20^25fim, aventi una debole poesione con la superficie del leadnfraine 1 e 
pertanto facilmente rimovibili dal lead-frame 1 stessa- 

Gli air vent sono pasti in una zona periferica 5 del package 6, e sono 
progetteti teoricamente in maniera tale che durante un'operasione di 
separasiose di detti chip 2 dal lead-frame 1, i flash, prodotti dagli air vent 9 e 
soggetti a rottura, non causino prablerai di qualiti, 

In realty i flash che si forma^o in una sona 7, cbiamata superficie dell'air 
vent, come mostrato successivamente in figura 2 e figura 4 9 ed il loro 
successivo distacco causano una serie di problemi di quality del prodotto 
quali, ad esempio, arresti indesiderati dei macchinari, utilizzati in fase 
successive di lavor^zione, con pei*dite di produzione. 

Per owfare a cio, come mostrato in figura 2, in detta zona 7 la 
Ricbiedente ha trovato vantaggioso praticare un recesso o un foro passante 8 
di forma circolare avente il proprio centre posto sull T asse dejl'air vent 9 ad una 
distant da detto air vent 9 superiore a 1mm, in modo tale da aumentare 
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l'adesione locale dei flash alia superficie del lead-frame I. 

Si vuole in praticare creare to mezgo meccanico di ancoraggio, ciofe il 
foro o receaso 8, al lead-frame 1 per la retina. 

Si iiota inoltre in tale figure 2 che oltre al foro 8 vi e Pair vent 9 da cui 
ftoriesce la resina iniettata dajl'iniettore 4, ed inoltre si notano anche le 
lamelle 3 che contattano il chip 2 con il lead-frame 1. 

Petto foro o recesso 8 ha Una sezione al massimo di pari dimensione 
rispetto a quella degli air vent 9. 

In figura 3 b mosfrata una sezione della figura 2 lungo la linea Hl-m e si 
nota chp la resina 10 ftoriuscita dall'air vent 9 muoveudosi nella dirczione 
delle frecce, riempie il foro 8, Una volta che la resina 10 si solidifica questa 
riinane piii coesa alia superficie del lead-franie I in quanta Vappencjice di 
resina 10 fli*ita nel foro 8 crea una sorta 4i appendioc tale da aumentaxe 
l'adesione, come mosfrato successivamente in figura 4, dwante tutte le 
operwoni di layoro successive di stampaggio. 

In ftgura 4 e mostrata la zona superficiale dell'air vent 7 dopo che e stata 
efifettuata I'operazione di stampaggio ed in particolare si possono notare le 
lamelle di collegamento elettqco 3, il flash 10 dopo 1'operazione di 
stampaggio, cioe quando il residuo di trafilazione (o bava) si b solidificato, 

Jl flash 10 e galdamente ancprato alia lead-frame 1 e questa prima forma 
reaHzzativa della present© invenzione garantisce un drastico calo di perdite di 
produzione ed una ppomparsa di materiale inquinante dai lead. 

In figura 5 b mostrato una seconda forma realizzativa della presente 
invensione e gecondo quanto Ulustrato in tale figura si nota che in detta zona 7 
la Richiedente ha trovato vantaggioso praticare un recesso o un foro passante 
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11 di forma ellissoidaie avente U proprio centro posto sull'asse delTair vent 9 
ad distanza da detto air vent 9 superiore a circa 1mm, in modo tale da 
aiunentare l'adesione locale dei flash alia superficie del lead-frame 1. 

In quests forma realizzativa il foro di forma ellissoidale 1 1 ha Vasse 
minore inferiore al diametro del foro 8 e ha 1'asse maggiore superiore al 
diametro del foro 8, ciofc il foro 11 ha una sezione inferiore a quello dell'air 
vent 9. 

In qnesto modo il flash di resina che si viene a creare, come mostrato 
succepsivamente in figura 6, b piil spesso riapetto alia prima forma 
realizzativa perch6 la resina deve fluire in quantity superiore per riernpire 
completamente detto foro H, 

Jnfatti, come mostrato in figura 6 che la sezione della figura 5 lungo la 
linea VI- VI, una volta che la resina si e aolidiflcata si ha ui3 fla$h superiore 12 
ed uno ipferiore 13 con uno spessore pari o maggiore a 0,025mm. 

Anche in questa forma reahzzativa della presente invenzione lo scopo & 
quello di creare un mezzo meccanico di ancoraggio al lead-frame 1 per la 
resina, ma dato che dettP foro 1 1 ha dimensioni maggiori rispetto al foro 8 la 
resina fluisce e in quantity superiore si ha anche la formazione di bottone di 
resina 13 in grado di fqngere da vero o proprio mezzo saidante con la lead- 
frame 1. 

II flash, costituito da una porzione superiore 12 ed inferiore 13, 6 coesa 
durante tutte le fasi di lavoro successive al lead-frame 1 ed in particolare 
questa forma realizzativa pu£> essere implementata su quelle linee che fanno 
uso di resins con caratteristjche di fragility elevata, come nel caso di resina 
traspaf ente, che b la resina che si adotta pello stajnpaggio di package ottici. 
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RIVENDICAZIONI 

1. Lead^frame per dispositiyi a senuconduttore comprendente un telaio 
(I) per disposjtivi a semioonduttore (2) comprendente uno stampo, avegte 
almeno uno sfogo d'aria (9) per la fuoriuscita di resina durante I'iniezione 
della stessa in detto stampo, detto sfogo d'aria (9) essendo posto tra la 
superficie superiore ed inferiore di detto telaio (1), caratterizzato dal fatto che 
detto telaio (1) prevede un fovo passante (8, 11), posto in corrispondenza 
dejl'uscita di detto sfogo d'aria (9), in modo tale che la resina una volta 
solidificate$i foimi un flash (10, 12, 13) piti coeso con la superficie di detto 
telaio (1), 

2. Lead-frame sepoudo la rivendic&zjione J, caratterizzato dal fatto che 
detto foro passante (11) © di sezione elUssoidale, ayente il proprio centro (14) 
posto SuU'asse (15) di detto pfogo d'aria (9) ed avendo la dimensione del 
diametro jninore di detto foro (1 1) inferiore rispetto al diamefro di detto pfogo 
(9)- 

3. Lead-frame seoondo la riyendicazione 1, caratterizzato dal fatto che 
detto foro passante (8) e di sezione ciicolare ayente il proprio centro (16) 
posto sull'asse (15) di detto sfogo d'aria (9) ed avendo la dimensione del 
diajnetro sostanzialmente uguale o inferiore xispetto a detto sfogo (9). 

4. Lead-frame second© la riyendicazione 2, caratterizzato dal fatto che 
detto sfogo (9) per mezzo di detto foro (1 1) di sessions ellissoidale dk luogo ad 
un flash (12) di resina sulla superficie superiore di detto telaio (1) ed ad un 
flash (13) di resina sulla superficie inferiore di detto telaio (1), aventi uno 
epessore complessivo superiore ad 0,025mm, 

5. Lead-frame secondo la riyendicazione 2, caratterizzato dal fatto che 
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detto foXQ (11) di se^iope elHssoidale 6 popto ad una distanza da detto sfogo 
(9) superiore ad ljnpi. 

6, Le$d-frame secondo la rivendicazione 3, carattejizzato dal fatto cbe 
detto sfogo (9) per mezzo ti detto foro (8) di sezione eircolare da luogo ad un 
flash (10) $plamente suUa superfine superiore di detto telaio (1), avente uno 
spessore compreso in m intejrallo di valori tra 20-25 |um. 

7. Lead-flftme secondo la rivencUcazione 3> caratterizzato dal fatto che 
detto foro (8) di sezione eircolare b posto ad una distanza da detto sfogo (9) 
superiore ad lmm. 



Dr. Ing. Enrico Mittler 
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RIAJSSUNTO 

La presents invenzione concerne un telaio (1) per dispositivi a 
semiconduttore comprendente unp stampo avente almeno mo sfogo d'aria (9) 
per la fuormscita di resina durante l'iniezione della stessa in detto stampo, 
detto sfogo d'aria (9) essendo posto tra lg. syperficie superiore ed inferiore di 
detto telaio (1), caratterizzato dal fatto che detto telaio (I) prevede un foro 
passante (8, II), posto in corrisppndenza dell'uscita di detto sfbgo d'aria (9), 
in mo<Jg tale che la resina una volta solidificatesi formi m flash (10, 12, 13) 
pitt coego con la superficie di detto telaio (I). (Figwa 4), 
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DESCRIPTION 



of the industrial invention entitled; 



"Lead-frame for semiconductor devices.' 



in the name of: 



1. STMicroelectronics s.r,l, 



2. STMicroelectronics Sdn. Bhd. 



$ $ # $ * 



The present invention refers to a lead-frame for semiconductor devices, 
particularly during the encapsulation operation of said devices. 

Biffing the molding process of a semiconductor device or an integrated 
circuit, this is welded to a metal structure or frame called "lead-frame", and 
has fine blades usually made of copper, or other conductive material for the 
electric connection. 

During a successive phase a mold, the so-called "package", is closed 
around the integrated circuit by the upper and lower surfaces of the lead- 
frame and said mold is filled, by injecting mews, with some plastic or 
resinous material, so as to make the body of the integrated circuit package, 
after the resin has solidified. 

The mold must have "air vents", so that it can be completely filled with 
the plastic material in such a way that air bubbles are prevented from forming 
inside the plastic material which would prevent the mold from being 
completely filled. 

The air vents are designed sq as to let out the air present in the mold to 
avoid residuals or flashes, nevertheless the presence of these air vents always 
causes small quantities of resinous material to seep out on the lead-frame 
external to the mold, resin which forms the so-called "flashes". 
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The flashes of resinous material are very fragile, possess a weak cohesion 
with the surface of the lead-frame, and therefore can be easily removed from 
the lead-frame itself. 

The detachment of the flashes from the lead-frame causes a series of 
problems, for example, that the rssin which has become detached can go onto 
the sensors of the machinery ^sed in phages successive to the molding, 
causing undesired halting of the machinery itself with evident degradation of 
performance and production losses. 

Another very important problem occurs during the phase of separation of 
the integrated circuits from the lead-frame, In fact because of this operation 
the flashes, which fall and adhere to the terminals (the so-called leads) of the 
lead-frame, can be treated as contaminating elements and thus entail negative 
results to the electric teste and also refusal of material by the client. 

In view of the state qf the technique described* the object of this 
invention is to increase the adhssion of the flash to the surface of the lead- 
frame and to diminish the amount of contaminating material on the leads. 

According to this invention, said object is reached by means of a lead- 
frame for semiconductor devices comprising a mold, having at least one air 
vejtf to let out the resin during the injecting in said mold, said air vent being 
placed between the upper and lower surface of said frame, said mold forming 
a package of said integrated circuit* characterised in that said frame provides 
for a through hole, placed at the outlet of said air vent, so that when the resin 
has solidified it forms a flash Which is more coherent with the surface of said 
frame. 

Thanks to this invention a lead-frame can be made which is capable of 
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preventing lops in production and the formation of contaminating material on 



the leads* 



The characteristics and the advantages of this invention will result 
evident from the following detailed description of an embodiment thereof, 
illustrated as non-limiting example in the enclosed drawings, in which: 

Figure 1 shows schematically a first embodiment of this invention; 

Figure 2 shows a detail of figure 1; 

Figure 3 shows a section of figure 2 along the line IIMU; 

Figure 4 shows the detail of flgure 2 after a molding phase; 

Figure 5 shows a second embodiment of this invention ; 

Figure 6 shows a section of figure 5 along the line VI-VL 

Figure 1 shows schematically a first embodiment of this invention and 
according to what is illustrated in said Figure a structure 1 called lead*frame 
can be noted which acts as metal skeleton for a plurality of semiconductor 
devices (the so-caljed chips or integrated circuits) 2 which result as being 
connected to the lead-frame 1 by means of a series of blades or strips of 
conductive material 3, for example copper. The array of the chips 2 and the 
contacts 3 makes what is commonly known as "package" 6, 

A structure 4 which contacts the plurality of chips 2 can also be noted 
which has the function of injecting plastic material, for example resin, in all 
the packages 2, 

In a successive phase of the working process, more precisely during the 
molding phase, also known as "molding", in order that the mold (not shown in 
the Figure) has to be well Slled by the resin injected by the injectors 4, the 
resin has to have an air vent, thus forming plastic burrs or flashes. 
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The Q^hes that are created because of the air vents are very fragile. The 
diameter of the air vents is approximately 20 \xm and they generate flashes 
approximately 20-25 \m thick, which, having a weak cohesion with the 
surface of the lead-frame 1, can be easily removed from the lead-frame 1 
itself. 

The air vents are positioned in a peripheral zone 5 of the package 6, and 
are theoretically designed so that during the operation of separating said chips 
2 from the lead-frame 1, the flashes, produced by the air vents 9 and subject to 
breakage, do not cause my quality problems. 

In reality, ^ e fl^hes foat formed in a zone 7, called air vent surface, 
as is shown successively in Figure 2 and Figure 4, and their successive 
detachment cause a series of problems, such as undesired halts of the 
machinery, used in the successive working phase, wife production losses. 

To obviate this, as is shown in Figure 2, in said sone 7 the Applicant 
found it advantageous to make a circular recess or through hole 8 with its 
centre placed on the axis of the fiir vent 9 at a distance from said air yent 9 
exceeding 1 mm, so as to increase the local adhesion of the flashes to the 
surface of the lead-frame I . 

In fact, a mechanical means has to be created, that is the hole or recess 8, 
for anchoring the resin to the lead-frame 1 . 

Also in said figure 2 it can be noted that in addition to hole 8 there is the 
air vent 9 from which the resin injected by injector 4 seeps, and in addition 
the blades 3 which contact the chip 2 with the lead-frame I can also be noted- 
Said hole or recess 8 has a section, which at the most is equal in 
dimension to that of the air vents 9. 
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la Figure 3 a section of Figure 2 along the line HUH is shown wd it can 
be noted that the resin 10 seeping from air vent 9 moving in the direction of 
the arrows, fills hole 8, Once resin 10 is solidified it remains in greater 
cohesion with the surface of the lead-frame 1 as the appendix of resin 10 that 
has flowed into hole 8 creates a kind of appendix such that it increases 
adhesion, as shown successively in Figure 4, during all the successive 
molding operations. 

In Figure 4 the air vent surface zone 7 is shown after the operation of 
molding has been carried out and in particular the electric connection blades 3 
can be noted, flash 10 after the molding operation, that is when the residual 
(or burr) has solidified, 

Flash 10 is firmly anchored to lead-frame 1 and this first embodiment of 
this invention guarantees a significant drop in production losses and a 
disappearance of contaminating material from the leads, 

In Figure 5 a second embodiment of this invention is shown and 
according to what is illustrated in said figure it can be noted that in said zpne 
7 the Applicant found it advantageous to make an ellipsoidal recess or 
through hole 11 with its centre positioned on the axis of air vent 9 at a 
distance from said air vent 9 exceeding approximately 1 mm, so as to increase 
local adhesion of the flash to the surface of the lead-frame 1 , 

In this embodiment, the minor axis of ellipsoidal hole 1 1 is shorter than 
the diameter of hole 8 and the major axis exceeds the diameter of hole 8 S that 
is the section of hole 1 1 is smaller than that of air vent 9. 

In this way the resin flash which is created, as shown successively in 
Figure 6, is thicker than that in the first embodiment because the resin has to 
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flow in a greater quantity to completely fill said hole 11. 

In fact, as shown in Figure G which is the section of Figure 5 along the 
line W/I, once the resin is solidified there is an upper flash 12 and a lower 
flash 13 with a thickness which is equal to or greater than 0,025 mm. 

Also in this embodiment of this invention the object i$ to create a 
mephanical mews for anchorage of the resin to the lead-frame 1, but given 
the fact tot, as said hole U has larger dimensions than hole 8 and the 
quantity of flow of the resin is greater, there is also the formation of a button 
of resin 13, which can act as a real welding means with lead-frame 1. 

The flash, consisting of an upper portion 12 and a lower portion 13, is in 
cohesion with lead-ftame 1 during the successive working phases md in 
particular this embodiment can be implemented on those lines that make use 
of resin which has highly fragile, as in the case of transparent resin, which is 
the resin used in the molding of optic packages, 

A solution such as this therefore guarantees high production yields. 
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CLAIMS 

L Lead-frame for semiconductor devices consisting of a lead-frame (1) 
for semiconductor devices (2) comprising a mold, with at least one ait vent 
(9) from which the resin can seep out of during the injecting phase into said 
mold, said air vent (9) being positioned between the upper and lower surface 
of said frame (1), characterised in that said frame (1) provides a through hole 
(8, 11), placed at the outlet of s&id air vent (9), so that when the resin h$& 
solidified it forms a flash (10, 12, 13) which is in greater coherence with the 
surface of said frame (1), 

2, Lead-frame according to claim 1, characterised in that said through 
hole (U) with an ellipsoidal section, having ite centre (14) positioned on the 
qxis (15) of said air vent (9) and has the minor diameter dimension of said 
hole (11) shorter than the diameter of said air vent (9). 

3. Lead-frame according to cjaim 1, characterised in that said through 
hole (5) has a circular section with its centre (16) positioned on the axis (15) 
of said air vent (9) and has the dimension of its diameter fundamentally equal 
to or shorter than that of said air vent (9), 

4. Lead-frame according to olaim 2, characterised in that said air yent (9) 
by means of said hole (1 1) with ellipsoidal section gives rise to a flash (12) of 
resin on the upper surface of said frame (1) snd to a flash (13) of resin on the 
lower surface of said frame (1), with an overall thickness exceecjing 
0.025mm, 

5, Lead-frame according to claim 2, characterised in that said hole (11) 
with ellipsoidal section is positioned at a distance of more than 1 mm. from 
said air vent (9). 
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6. !Uad-frame according to claim 3, characterised in that said air vent (9) 
by means of said hole (8) of circular section gives rise to a flash (10) only on 
the upper surface of said frame with a thiclcuess ranging between 20-25 
|im. 

7. tead-frame according to claim 3, characterised in that said hole (8) of 
circular section is positioned at a distance of more than 1 mm. from said air 
vent (9). 

Dr, Ing. Enrico Mittler 
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ABSTRACT 



This invention relates to a lead-frame (1) fbr semiconductor devices 
comprising a mold with at least one air vent (9) for the resin to seep out of 
during its injecting said in said mold, said air vent (9) being positioned 
between the upper and lower surface of said frame (1), characterised in that 
said frame (i) provides a through hole (8, 11), positioned at the outlet of said 
air vent (9), so that when the resin has solidified it forms a flash (10, 12, 13) 
which is in greater coherence with the surface of paid frame (1). (Figure 4). 
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